THL'S OPI NI ON WAS NOT__ WRI TTEN FOR PUBLI CATI ON

The opinion in support of the decision being entered today (1)
was not witten for publication in a law journal and (2) is not
bi ndi ng precedent of the Board.
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DECI SI ON ON APPEAL

This is a decision on the appeal under 35 U S.C. § 134

fromthe examner's rejection of clains 1, 3, 8-10, 16 and 17.

! Application for patent filed January 25, 1993.
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Clainms 2, 6, 7 and 11 have been cancelled. Cdains 4, 5 and 12-15
have been all owed by the exam ner.

The clained invention pertains to a structure for
elimnating heat froma sem conductor chip in a sem conduct or
nodul e.

Representative claim1l is reproduced as foll ows:

1. A sem conductor nodul e, conprising:
a sem conduct or chi p;

means affixed to said sem conductor chip for
elimnating heat fromsaid sem conductor chip;

an electrically insulating and thermally conducting
| ayer of crystalline carbon between said sem con-
ductor chip and said neans for elimnating heat;
at least one internedi ate | ayer between said sem con-
ductor chip and said neans for elimnating heat;
and
connecting layers of silver between said sem conductor
chip and said neans for elimnating heat, wherein
only one of said connecting |ayers is between said
means for elimnating heat and said electrically
insulating and thermally conducting | ayer.
The exam ner relies on the follow ng reference:
Pot t er 3,872, 496 Mar. 18, 1975
Clains 1 and 8 stand rejected under 35 U.S.C. § 102(b) as
bei ng anticipated by the disclosure of Potter. Caim3 stands
rejected alternatively under 35 U S.C. § 102(b) or § 103 as being
antici pated by or unpatentable over Potter. Cdains 9, 10, 16 and
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17 stand rejected under 35 U.S.C. § 103 as bei ng unpatentabl e
over the teachings of Potter.

Rat her than repeat the argunents of appellants or the
exam ner, we nmake reference to the brief and the answer for the
respective details thereof.

OPI NI ON

We have carefully considered the subject matter on
appeal, the rejections advanced by the exam ner and the evidence
of anticipation and obviousness relied upon by the exam ner as
support for the rejections. W have, |ikew se, reviewd and
taken into consideration, in reaching our decision, the
appel l ants' argunents set forth in the brief along with the
examner's rationale in support of the rejections and argunents
in rebuttal set forth in the exam ner's answer.

It is our view, after consideration of the record before
us, that the disclosure of Potter fully neets the invention as
recited in clainms 1 and 3. W reach the opposite conclusion with
respect to claim8. W are also of the view that the teachings
of Potter and the level of skill in the particular art woul d have
suggested to one of ordinary skill in the art the obviousness of

the invention as set forth in claine 9 and 10. W reach the
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opposite conclusion with respect to clains 16 and 17.

Accordingly, we affirmin-part.

We consider first the rejection of claim1l under 35
US C 8§ 102(b) as being anticipated by the disclosure of Potter.
Anticipation is established only when a single prior art
reference discloses, expressly or under the principles of
i nherency, each and every elenment of a clained invention as well
as disclosing structure which is capable of performng the

recited functional limtations. RCA Corp. v. Applied Digital

Data Systens, Inc., 730 F.2d 1440, 1444, 221 USPQ 385, 388 (Fed.

Cr.); cert. dismssed, 468 U S. 1228 (1984); WL. CGore and

Associates, Inc. v. Garlock, Inc., 721 F.2d 1540, 1554, 220 USPQ

303, 313 (Fed. Gr. 1983), cert. denied, 469 U S. 851 (1984).

The exam ner has supported this rejection by reading
claiml1 on the Potter disclosure [answer, pages 3-4]. Appellants
argue that Potter teaches that there are four |ayers between the
heat sink and the dianond | ayer. According to appellants, this
teaching of Potter cannot neet the claiml recitation of “wherein
only one of said connecting |ayers is between said neans for

elimnating heat and said electrically insulating and thermally
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conducting layer” [brief, page 6]. The exam ner has responded
that appellants are not giving claim21 the appropriate scope

based on the recitations of claiml.

It would be appropriate to first review the teachi ngs of
Potter as applied by the examner. Potter teaches a crystalline
carbon (4) connected between a chip (diode 11) and a neans for
elimnating heat fromthe chip (copper base 1). There are four
nmetal |ayers between the carbon and the chip and between the
carbon and the base which serve to bond the three conponents
together. Each of the bonds is nade up of a chrom um gol d- gol d-
chrom um arrangenent. Potter discloses that the gol d-gold bond
could also be a silver-silver bond or a bond of silver-gold
[colum 3, lines 43-45]. The exam ner has taken the position
that the bond between the crystalline carbon and the copper base
could be a chrom umgol d-silver-chrom um bond within the
teachings of Potter. Likew se, the bond between the crystalline
carbon and the chip could have one or two silver |ayers.

Wen the Potter structure is viewed in this manner, there
is one silver |ayer between the copper base and the carbon (Il ayer

16 or 2) and one or nore silver |layers between the carbon and the
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chip (layer 7 and/or 8). 1In this arrangenent there are two or
three silver layers, and only one of these layers is between the
carbon and the copper base. Caim1l only refers to the
connecting layers of silver so that the presence or absence of

ot her

| ayers is not relevant to the clainmed invention. The “connecting
| ayers of silver” would be nmet by the two or three silver |ayers
of Potter noted above, and the “only one of said connecting

| ayers” [of silver] would be nmet by the single silver layer 2 or
16.

Thus, when claim1l1l is given its literal interpretation as
required by law, it is seen that the claimdoes in fact read on
the Potter device when appropriate ones of the gold | ayers are
replaced by silver |ayers as suggested within Potter. It is
enphasi zed that for purposes of reading the claimon Potter, the
chrom um and gold layers of Potter are ignored. Only the silver
| ayers are |l ooked at to neet the recitations of claiml1l. W
agree with the exam ner that Potter does disclose at |east one

rel ationship of silver layers which would fully nmeet the
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invention as recited in claim1. Therefore, we sustain the
rejection of claiml as anticipated by the disclosure of Potter.
Clains 9 and 10 depend fromclaiml and recite that the
i nsul ati ng and conducting layer of claim1 is polycrystalline
carbon and nonocrystalline carbon, respectively. The exam ner
has rejected these clains under 35 U.S.C. § 103 as unpatentable
over the teachings of Potter. According to the exam ner, the

di anond di sclosed in Potter is either nonocrystalline or

pol ycrystal line carbon. The exam ner provides a reasoned
analysis as to why the artisan would have found it obvious to use
either formof crystalline carbon [answer, pages 5-6].

Appel l ants argue that the type Ila dianond of Potter is believed
to be a nonocrystalline carbon, and there is no suggestion in
Potter to use a polycrystalline carbon [brief, page 8].

Al t hough we woul d have preferred that the examner cite a
reference in support of the position that a polycrystalline
carbon woul d have been obvious to the artisan in view of Potter,
we nevertheless find that the record supports the exam ner’s
finding of this fact. Every crystalline carbon is presunmably
ei ther nonocrystalline or polycrystalline carbon. The scope of

claim9 includes any polycrystalline carbon. Gven that a
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crystalline carbon is either nonocrystalline or polycrystalline,
the examner’'s position that it would have been obvious to the
artisan in 1992 to select at |east one polycrystalline carbon as
a substitute for the carbon of Potter is persuasive. W note

t hat appel |l ants have offered no rebuttal argunents as to the
alleged errors in the examner’s analysis. Appellants only argue
that the carbon in Potter is not polycrystalline. This argument,
however, does not rebut the exam ner’s persuasive reasoning as to

why pol ycrystalline carbon woul d have been suggested to the

artisan in 1992. Therefore, on the record before us, we agree
with the exam ner that the invention of clains 9 and 10 woul d
have been obvious to the artisan in view of the teachings of
Potter and the state of know edge in the art at the tinme this
application was filed. The rejection of clains 9 and 10 is
sust ai ned.

We now consider the rejection of claim3 under 35 U S. C
8 102(b)/ 103 alternatively as being anticipated by the disclosure
of Potter or as being unpatentable over the teachings of Potter.
The exam ner notes that Potter shows the features of claim3 in
the sane manner as noted for claim1 except that Potter fails to

explicitly show the cl ai med “sinterable connections” [answer,
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page 5]. The exam ner takes the position that the term
“sinterable” or “pressure-sintered connection” adds no additional
structure to the clained device. Appellants argue that the
cl ai med pressure sintered connection of claim3 is structurally
different than other connections and is not taught by Potter
[brief, page 7]. The exam ner responds that appellants have
of fered no evidence in support of this contention [answer, pages
9-10] .

Claim3 broadly recites that there is a pressure sintered

connection between each of the layers. No unusual significance

is attached to this phrase. Appellants state that “[t] he
mechani cal connecti on between the sem conductor chip CH P2 and
the heat elimnation means W2 is subsequently effected through
the use of a nethod of | owtenperature joining technol ogy
referred to as pressure sintering, that is already known”

[ specification, page 5]. Thus, conventional pressure sintering
isinplied. To sinter sonething is defined as “to cause [it] to
becone a coherent nmass by heating w thout nelting” [see for
exanple, Webster’s Ninth New Coll egiate D ctionary, 1985]. Wen

the term “pressure sintered connection” is given this common and
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ordinary interpretation, it is clear that Potter fully neets the
literal recitations of claim3.

There is no question that the conponents of Potter are
bonded to each other by way of a chrom umgold(silver)-
gol d(silver)-chrom um bond as di scussed above. Potter describes
a process of applying pressure and heat to effect a thermal
conpression bond. Mre specifically, Potter discloses that
“thermal conpression bonding is taken to nean a process for
fabricating a robust permanent bond between two netal surfaces,

simul taneousl y using heat and pressure wi thout nmelting either

netal surface” [colum 3, lines 35-39, enphasis added]. The

application of pressure and heat to bond two netal surfaces

together wthout nelting either netal surface as described by
Potter woul d appear to be the very definition of a “pressure
sintered connection.” Therefore, in our view, Potter clearly
di scl oses such a connecti on.

Wth respect to appellants’ argument that their pressure
sintered connection is different fromPotter’s connection, we
agree with the exam ner that there is no evidence in support of
this contention. W note that claim3 recites no ranges of

pressure or tenperature by which any unusual properties can be
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defined. At the scope defined by the recitation of claim3, any
pressure sintered connection of Potter would neet the |anguage of
the claim W also agree with the exam ner that even if
appel l ants had set forth specific values of pressure and
tenperature in the claim the burden would still be on appellants
to denonstrate that such values of pressure and tenperature do,
in fact, result in a connection which is structurally different
fromthe connection of Potter. The claimis directed to an
article of manufacture, and the nethod by which the article is
made cannot, per se, be used to assert novelty of the article.
Thus, the invention of claim3 is fully nmet by the

di scl osure of Potter. Since Potter anticipates the invention of

claim3, it nust necessarily also render the invention of claim3
obvi ous. Therefore, we sustain the rejection of claim3 under 35
U.S.C. § 102(b) or under § 103.

We now consider the rejection of claim8 under 35 U S. C
8 102(b) as being anticipated by the disclosure of Potter. The
exam ner notes that the dianond | ayer of Potter is nounted
directly on the copper heat sink through a possible intervening

| ayer as in appellants’ first and second enbodi nents, or that the
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| ayers 3, 2, 16, 17 and 1 of Potter are considered to be a
structural equivalent to the clainmed neans for elimnating heat
[answer, page 4]. Appellants argue that Potter does not
anticipate the clained invention because there are four |ayers
between the Potter heat sink and the Potter dianond [brief, page
6] . The exam ner responds that when the neans for elimnating
heat is considered to include all of elenments 3, 2, 16, 17 and 1
of Potter, then the carbon |ayer 4 of Potter is directly
connected to layer 3 which neets the claimrecitation [answer,
pages 8-9].

We observe first that the examner’s initial theory of
antici pation cannot be sustained. The direct nmounting of claim38
does not permt an intervening |l ayer as suggested by the
exam ner. The first and second enbodi nents of appellants’
invention (figures 2 and 3) show intervening | ayers, but are not

descri bed

as being directly nounted. Appellants do not suggest that
mounting is direct until Figure 4 is described. Appellants note
that “[t] he enbodi ment shown in Figure 4 differs fromthe

enbodi mrent shown in Figure 3 only in that the insulator |ayer

|SO4 is grown directly on the cooling nmenber WA and no connecti ng

12
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| ayer is provided between the insulating |layer | SO4 and the heat
el imnation neans W' [specification, page 7]. Appellants
proceed to describe the advantages of a direct connection and the
elimnation of the connecting |layers. Therefore, we interpret
the phrase “nmounted directly” to require a connection such as
shown in appellants’ Figure 4 and which permts no intervening

| ayers.

The exam ner’ s second theory of anticipation requires
that layers 3, 2, 16, 17 and 1 of Potter all be considered as
part of the heat elimnation neans so that this conbination is
directly connected to the carbon | ayer. The exam ner indicates
that the five layers of Potter are structurally equivalent to the
heat sink Wl of the invention within the nmeaning of the |ast
paragraph of 35 U.S.C. 8§ 112. W do not agree.

As we noted above, appellants disclose that the very
di fference between a direct connection as shown in their Figure 4

and the connections of Figures 2 and 3 is that there are no

intervening layers in the direct connection of Figure 4.
Appel  ants di scl ose how this direct connection provides better
heat transm ssion resistance characteristics than any of the

enbodi ments which use intervening |layers. In order to find
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structural equival ence, the exam ner has ignored the specific
di scl osure of being “nmounted directly,” and has done precisely
the opposite thing fromthat disclosed. That is, we do not see
how t he presence of layers 3, 2, 16 and 17 can be said to be
structurally equivalent to a connection which forbids the
presence of these intervening layers. |In other words, the
presence of certain structure is not structurally equivalent to
the required absence of that structure.

Since we find the examner’s interpretation of claim38
under 35 U.S.C. 8 112 to be unsupported by the record in this
case, we conclude that claim8 is not anticipated by the
di scl osure of Potter in the manner indicated by the exam ner.
Therefore, we do not sustain the rejection of claim8.

Clains 16 and 17 depend fromclaim®8 and recite that the
i nsul ati ng and conducting layer of claim8 is polycrystalline
carbon and nonocrystalline carbon, respectively. The exam ner
has rejected these clains under 35 U.S.C. § 103 as unpatentable

over the teachings of Potter for reasons discussed above. Even

t hough these clains depend fromclaim8 and the rejection of

claim8 as anticipated by Potter has not been sustained, we nust
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still consider whether the invention of clains 16 and 17 woul d
have been obvious within the meaning of 35 U. S.C. § 103.

The exam ner’s prim facie case of obvi ousness depends

upon his interpretation that layers 3, 2, 16, 17 and 1 of Potter
can be considered equivalent to the heat elimnator W of
appel l ants’ invention. As we noted above, we cannot agree with
this interpretation of claim8. Absent this structura
equi val ence as asserted by the examner, there is no evidence on
the record in this case as to why it would have been obvious to
elimnate the intervening |layers of Potter and to nmount the
carbon conponent directly onto the heat sink 1. Thus, there is a
di fference between claim8 and the teachings of Potter which has
not been addressed by the examner. The failure to address this
di fference between claim8 and Potter results in a failure to

establish a prima facie case of obviousness. Therefore, we do

not sustain the rejection of clains 16 and 17 under 35 U. S.C. §
103.

In sunmary, we have sustained the rejection of clains 1,
3, 9 and 10, but we have not sustained the rejection of clains 8,
16 and 17. Accordingly, the decision of the exam ner rejecting

claims 1, 3, 8-10, 16 and 17 is affirmed-in-part.
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No tinme period for taking any subsequent action in

connection wth this appeal

§ 1.136(a).

AFFI RVED- | N- PART

JERRY SM TH
Adm ni strative Patent Judge

JAMVESON LEE
Adm ni strative Patent Judge

JAMVES T. CARM CHAEL
Adm ni strative Patent Judge
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